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DOOR\
&;5'DQDO\VLV
7R LGHQWLI\ WKH H[LVWHQFH RI SKDVHV LQ WKH LQWHUIDFH LW LV QHFHVVDU\ WR FDUU\ RXW ;5' DQDO\VLV RI WKH IUDFWXUH
VXUIDFHRIWKHEUD]HG66&XVLO$%$$OXPLQDFHUDPLFMRLQW3DUDPHWHUVVHOHFWHGIRUWKHDQDO\VLVDUHșUDQJLQJ
IURP WRGHJUHH VWHS VL]HDQJOHV WRWDO VFDQ WLPHRIPLQVHFRQG 7KH MRLQWZDVSROLVKHGEHIRUH
DQDO\VLVLQWKHGLUHFWLRQSDUDOOHOWRWKHLQWHUIDFH
)LJ VKRZVWKHUHVXOWRIWKHSKDVHVIRUPHGDWWKHLQWHUIDFHRIWKH66DQG&XVLO $%$7KHSKDVHVREVHUYHG
ZHUH)H7L2)H7L27L)H2DQG)H7L26LPLODUO\)LJ VKRZVWKHSKDVHVIRUPHGDWWKHLQWHUIDFH
RIWKHFXLVO$%$DOXPLQDZKLFKZHUH&X7L2&X7L2
/L =KXRUDQ HW DO PHQWLRQHG LQ WKHLU UHVHDUFK WKHPLFURVWUXFWXUH RI WKH $OXPLQD $J&X7LPLOG
VWHHO EUD]HG MRLQW  FRQVLVWHG RI 7L&X27L$O7L0Q7L)H$JVV&XVV7L& &DR HW DO  PHQWLRQHG LQ
WKHLUUHVHDUFK
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)LJ  ;5'SDWWHUQVRILQWHUIDFHRI66&XVLO$%$
7KH PLFURVWUXFWXUH RI WKH $OXPLQD $J&X7LPLOG VWHHO EUD]HG MRLQW FRQVLVWHG
7L&X27L$O7L0Q7L)H$JVV&XVV7L& $EKLMLW .DU HW DO  FRQILUPHG LQ WKHLU UHVHDUFK 7L2
&X7L2DQG)H7LSKDVHVDWWKHDOXPLQDLQWHUIDFHDQG)H7LDQG)H&U1L7L DWWKH66LQWHUIDFH
)LJ ;5' SDWWHUQVRILQWHUIDFHRI$OXPLQDFHUDPLF&XVLO$%$
)URP WKH ;5' SDWWHUQ LW ZDV FRQILUPHG WKDW D UHDFWLRQ OD\HU IRUPHG DW WKH 66 &XVLO $%$ LQWHUIDFH
FRQVLVWLQJ RI PDLQO\ )H7L2 &RPSRXQGV  2Q WKH RWKHU VLGH UHDFWLRQ OD\HUV FRQVLVWLQJ SULPDULO\ RI &X7L2
FRPSRXQGVDUH IRUPHGDW WKH&XVLO$%$$OXPLQD LQWHUIDFH ,Q WKH UHVLGXDO]RQH$JVVDQG&XVV LV FRQILUPHG
IURPWKH(';DQDO\VLV  7KHHOHPHQWVDQGSKDVHVGHWHFWHGEHWZHHQ66DQG$OXPLQDLQWKH(';DQG;5'
UHVXOWVDUHLQJRRGDJUHHPHQW7LSUHVHQWLQWKH&XVLO$%$ZDVKLJKHQRXJKWRIRUPWKHUHDFWLRQSURGXFWOD\HUV
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 0HFKDQLFDOSURSHUWLHVRIWKH66&XVLO$%$$OXPLQD FHUDPLF
$6KHDUVWUHQJWKRIWKHEUD]HGMRLQW
7KHVKHDUVWUHQJWKRIWKHEUD]HGMRLQWZDVPHDVXUHGE\ORDGLQJWKHVDPSOHVLQ870DVLOOXVWUDWHGEHORZ7KH
IL[WXUH SUHSDUHG IRU KROGLQJ WKH FRPSRQHQW ZKLOH WHVWLQJ WKH VKHDU VWUHQJWK LV VKRZQ LQ )LJ   7KH MRLQW VKHDU
VWUHQJWKDWIDLOXUHZDVFDOFXODWHGE\GLYLGLQJWKHPD[LPXPORDGVXSSRUWHGE\WKHODSMRLQWLQWHUIDFHDUHD
)LJ )L[WXUHIRUPHDVXULQJWKHVKHDUVWUHQJWKD)L[WXUHDVVHPEO\ E6HFWLRQYLHZ
)LJ (IIHFWRIKROGLQJWLPHDWͼ &RQWKHVKHDUVWUHQJWKRI $OXPLQDFHUDPLF&XVLO$%$66MRLQW
7KHHIIHFWRIKROGLQJWLPHRQ WKHVKHDUVWUHQJWKRIWKHEUD]HGMRLQWDWͼ &LVVKRZQLQ)LJ ,WLVREVHUYHG
WKDWWKHHIIHFWRIYDULDWLRQLQKROGLQJWLPHKDVDJUDGXDOO\GHFUHDVLQJWUHQG7KHKLJKHVWVWUHQJWKZDVREWDLQHGZKHQ
WKHKROGLQJWLPHZDVPLQ  +RZHYHUZKHQWKHKROGLQJWLPHLQFUHDVHVEH\RQGPLQ WKHVKHDUVWUHQJWK
GHFUHDVHV7KLVLVGXHWRWKHSUHVHQFHRIEULWWOHSKDVHVOLNH&X7L2DQG&X7L2 6DPDQGLHWDO &DRHW
DO DQG3DLYDHWDO  JLYHQWKH UHDVRQIRUGHFUHDVLQJVKHDUVWUHQJWK LQWKHLUUHVHDUFK LVWKDWDVWKHKROGLQJ
WLPHLQFUHDVHVILOOHUPDWHULDOFRPHVRXWIURPWKHMRLQWIURPWKHFRQWLQXRXVDOXPLQDFHUDPLFERQGHGLQWHUIDFH 7KH
DQDO\VLVRIIUDFWXUHGVXUIDFHVREWDLQHGDIWHUVKHDUWHVWVKRZVWKDWWKHFUDFNVZHUHRULJLQDWHGFORVHWRWKHERQGLQJ
LQWHUIDFH )LJ VKRZVFUDFNHGVDPSOHVGXULQJVKHDUVWUHQJWKWHVW,WZDVUHSRUWHGLQWKHSDVWUHVHDUFKWKDW
GXULQJWHVWLQJRIVKHDUVWUHQJWKIUDFWXUHDOZD\VRFFXUVDWFHUDPLFVLGH7KLVLVGXH WRUHVLGXDOVWUHVVHVFDXVHGE\
WKHPLVPDWFKRIWKHFRHIILFLHQWRIWKHUPDOH[SDQVLRQRIWKHMRLQHGPDWHULDOV
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)LJ %UD]HG66&XVLO$%$$OXPLQDVDPSOHVD%HIRUHWHVW E$IWHUWHVW
%0LFURKDUGQHVVRIWKHEUD]HGMRLQW
7KHPLFURKDUGQHVV RI WKH EUD]HG MRLQW EHWZHHQ$OXPLQD FHUDPLF DQG 66  LV VWXGLHG XVLQJ+09KDUGQHVV
WHVWHU,QJHQHUDOPLFURKDUGQHVVLVDIXQFWLRQRIRULHQWDWLRQRIEDVDOSODQHDQGWKHLQGHQWDWLRQORDG7KLVRULHQWDWLRQ
DQG ORDGGHSHQGHQF\FDQEH FOHDUO\REVHUYHGZKHQ WKHH[SHULPHQW LVFDUULHGRXWDW ORZ ORDG ,W FDQEHREVHUYHG
GXULQJH[SHULPHQWDWLRQ WKDW WKHEULWWOHPDWHULDOVDOXPLQDFHUDPLFGHYHORSHGPLFURFUDFNV VXUURXQGLQJ WKH LQGHQW
WKHUHIRUHLWSURGXFHVXQV\PPHWULFDOLQGHQWDWLRQ VWDWHGE\WKH%DUUHQDHWDO ,QWKHPLFURKDUGQHVVVWXG\LWKDV
EHHQREVHUYHGWKDWWKHXVHRIJDQGJORDGRQ66ILOOHUDQGILOOHUDOXPLQDLQWHUIDFHUHVSHFWLYHO\H[KLELWV
WKHEHVWUHVXOWV0LFURKDUGQHVVRIWKHSURILOHREWDLQHGIURPWKH H[SHULPHQWVLVVKRZQLQWKH)LJ7KHDYHUDJH
KDUGQHVVYDOXHRIWKH66VXEVWUDWHLV+Y$KDUGQHVVYDOXHRI+YKDVEHHQREVHUYHGEHWZHHQ66
DQG&XVLO$%$
)LJ 0LFURKDUGQHVVUHVXOWVRIWKH66&XVLO$%$$OXPLQDEUD]HGMRLQW
7KHPLFURKDUGQHVVUHVXOWVREWDLQHGDWWKH66VXEVWUDWHDQG66LQWHUIDFHVKRZVWKDWWKHLQWHUIDFHKDVORZHU
KDUGQHVV WKDQ WKH66GXH WR WKHSUHVHQFHRI LQWHUPHWDOOLFV 2Q WKHRWKHUVLGH WKHKDUGQHVVYDOXHRIDOXPLQD
LQWHUIDFH LV +YDQG WKDW RI$OXPLQD LVa+Y +DUGQHVVRI WKH UHVLGXDO ILOOHU DOOR\ LV +Y ,W LV DOVR
REVHUYHG WKDW WKH UHVLGXDO ILOOHU DOOR\ MXVW DGMDFHQW WR WKH 66 LQWHUIDFH KDV WKH KDUGQHVV YDOXHVRIa+Y
ZKLFKLVORZHUWKDQRI66VXEVWUDWHa+Y7KHUHDFWLRQSURGXFWVDUHUHVSRQVLEOHIRUWKHKDUGQHVVRIERWK
WKHLQWHUIDFH
&RQFOXVLRQ
7KHEUD]LQJRIDOXPLQDDQG66KDVEHHQFDUULHGRXWXVLQJWKH&XVLO$%$DVDEUD]HDOOR\7KHIROORZLQJNH\
FRQFOXVLRQVFDQEHZLWKGUDZQ
$OXPLQDFHUDPLFFDQEHMRLQHGWR66DOOR\ ZLWKWKHXVHRIYDFXXPIXUQDFHZLWK&XVLO$%$DVILOOHUPDWHULDO
7KHEUD]HGMRLQWRI66&XVLO$%$$OXPLQDDW&IRUPLQFRQVLVWVRI)H7L2)H7L27L)H2DQG
)H7L2 SKDVHV DW WKH 66 &XVLO $%$ LQWHUIDFH 3KDVHV SUHVHQW DW WKH LQWHUIDFH EHWZHHQ &XVLO
$%$$OXPLQD FHUDPLF DUHPDLQO\&X7L2&X7L2 7KHKLJKHVWVKHDUVWUHQJWKREVHUYHGLV ц  03DZKHQ
EUD]LQJWHPSHUDWXUH DQGKROGLQJWLPHZHUH&DQGPLQUHVSHFWLYHO\ 7KHEULWWOHIUDFWXUHLVREVHUYHGLQWRWKH
DOXPLQD VXEVWUDWHGXULQJWKHVKHDUVWUHQJWKWHVWLQJRIWKHMRLQW %DVHGRQWKHDQDO\VLVRIWKHEUD]HGLQWHUIDFHSURSRVH
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WKDW66FXVLOLQWHUIDFH+YLVVRIWHUWKDQWKDWRI66VXEVWUDWH+YZKHUHDV$OXPLQDVXUIDFH
+YLVVRIWHUWKDQWKDWRI $OXPLQDVXEVWUDWHa+Y9DULDWLRQLQPLFURKDUGQHVVLVGXHWRIRUPDWLRQRIUHDFWLRQ
SURGXFWDWWKHLQWHUIDFH
5HIHUHQFHV
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